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Abstract of KR 20000046247 (A) 

PURPOSE: A method for manufacturing a soft magnetic core of composite metal powder is provided to 
manufacture the soft magnetic core of composite metal powder having enhanced plastic deformable ability 
upon molding of the core, excellent magnetic permeability, excellent direct current overlap characteristic and 
good core loss. CONSTITUTION: Sendust alloy powder comprised of 7 to 13% Si, 3 to 9% Al and the 
balance of Fe is prepared. Composite metal powder is made by adding at least one of Permalloy powder 
comprised of 45 to 55% Ni and the balance of Fe and Moly Permalloy powder having good ductility and high 

ermeability to the Sendust powder in the amount of 1 to 50% by total weight %. The composite 
metal powder obtained as such is coated for insulation by a mixed ceramic. A molding lubricant is 
subsequently added to and mixed with it. Then, a core is molded and the molded core is heat-treated. 
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Abstract 

& tf SS- AflS S«lSaS*l(Swftching Mode Power Supply:SMPS)£| 2*m 5|# Si 
SSI fii^&lsLAi gXrinOlSSI °4Xl EE£ SttS A r -g£fe ^#§*jf^O| 
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(72) g^sxi seis 

3JIE ¥SA| 5!DI¥ g= gSDfS 602-1401 

oi*jg«Ai §*ts 449 ed xi s so hum 104-106 

3JIE ^S!A| 92!? §S!i 276-3 S = OWH= 3-603 

eiais«Ai i^6S 5iaii9/i 

(74) LH£l£i iSl 

(54) sjwsaq^o i gsi^gy gx^ aohsi n i^ & s 



^ g^gg ^M ±?IS SS!g3§XI (Switching Mode Power Supply :SMPS)°I 2X1* 31? SM°| eJ^EHM 
AH, 2X|t0|2S°l Sfe S»S S33g!0|l Miflc 3#rgS!^S0l ?4=& MSS^iJ 0XIS 3 
0|°| IS^aoil 361 325, 7-13% Si2r 3~9% Al , 5h01if°l Fe M OI¥OH£! tfiLH^M £i*8 
SblSfH, 0=1 1? I CHI 0^01 S3 ^XlfiOl feg 45~55%°l Ni2l £01§f°| Fe M OI^OHS S3(Pernal loy) 

sei hh^moi ^^(MPP)eoiiAH is oi&s sggbis i~50% m?\ mm\o\ ^ss^im xn 

55101, OIOHAH g±OH£! ^SS^^^S SSAIIBf^oS §2 3gSlffl, gfil« §PI§I01 SS? 30|M 
SS5I01, &S=! 301* SXHEI5I01 fl|5&a. 

^ g^gS S§H HI2@ 2XIS 30|i=r SSAI S^°l 2330)1 °|§H 2,^8 y* 4= SiOHAH 
= 4§S 0SAIS 4 2i°D1, £S @ftX1l°| 30HH &] gZIS S0I3 AIIBf^ 12S°I £ 

&8 SI^SISIOI 3^H| °4=SHH| 5Hgo SM) £jo| g=§j|(SMPS)S I1S3 201011 S 

4321 Q) S #011 AH 0H° ?4=B ^frlS^S* UEfyQ. 



m gjgg ^°| S 2§!S3SX|(Switching Mode Power Supply:SMPS)£| 2X1= £|M°| eJ^EIS 

ah, *ixitoi3°i s*xhi gag sasgjoii Aigg^ eixis soioii &m 32s, sei ^ahsith^ 
mm mgo\ ^^m ^m^^mm eixis soisi xns^goii &m 20m. 

S£H OlEHSr g = o| *jX|t0|3°| ohxII 5b S»g S3 3gJ01l A|g£|fer 0XIS 30fe bfi, Fe-Si-AI 
SS(0|S| ^CH^^(Sendust)),MPP(Moly Permally Powder) m°i S^bi^S ^XHSSIOH X1I^Sia°D1, 0| 
S XIS S^r g& h 0|| A||£|°i S^Xilil 3ii* @»X||M §?|SK)1 S«g|3 SXH£|S|01 21X1 

a soiii xn^siaa. 

0121^01, 21XIS 301 X1I5AI g^2| g& Ah 01 CHI I^fi «S§I0H CHI CH ^ (Ai r Gap)* g^Am°SMH 
3^n|0||AH g^^Sfe ^6i(Eddy Current Loss)* a^S|S|3 2HI3°S CHIOHa* ^X|A|31 CAE^ 

chi ah °i ^^wmmgm ^ssithi siae aom. 

bfi bi^ 30fe 50kHz 0|S|°| ^?IS£!S! 53SXI°| S3 3gJ0|| A|g£|OH, XH^DI 2^51 I§Sfe £1 
XI t0|3°| °h XH I CH I A|g£|D1, ^CH^M 30fe 100~1MHz g?|£| ^?|§2S! 539X|2| 2X1= Sfi S3 
3gJg 301 SJ t0|3 S>iXH|g 30IS A|g£|3 2iQ. 

*£| HHi^SOl bi^(Moly Permalloy Powder :MPP) 30|E *0CH^^ 30|2| mmm ^H|^ S?|0||AH A|g£| 
3 2iD|. 
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£15 gEOII A1g£|fe 2!X1« 30 

°i gsoii cch B.H n mgo\ ch^ch ; 

^?l§51§! S3SX|(SMPS)2| 3gJg 30 

soi £<y, xi=g§^AH ^om. 

^gsm«oi&i, sissxioiiah s^a ensi^ aigoiiAH g^sfe u\°*m shoii 
fi9 mson raei xia 30121 ^°sah, s<y huoii ^j^^h 51^011 maisioi 3 

012| ^XISOI g 01 XI 311 ElbQI, 01 EH SS1AI3IXI ^EH(I DC = 0 A)°l ¥X1S CH 1=1 1 5|^gS!A| 



21il£|3, 50kHz 0|&2| 

■■ Bsoi am. 



f S& ^ nf ^ m g S 1\X\0\, 301 £601 S^r ^ 3 

i=xie2i a^i j\% s°i s§ oi ?r 
5e&, tfitn^M 30^ £sou bi sh oh? ys sol ±u&m lieilh ?^§ioi, ^ni4= ^8 mpp soi 

21 =SS1 >,§0|3, J\^B MPP 301011 til SH ^ 1/2 Uli SSOI SJ2L1 EH51^0||AH2| 

gS^SOl MPP01I b| SH &QI3°S yolAH 3>1s;S £210||AH2| JHgOII HIBS g>S1D1. 

Heidi, iODI^M 30101IAH EH51^0||AH2| = 01 MPPOII b I SH &CH3°S <stB 3S, XHS X1X1P1 

gsi°s ssgoii Aiiaiai ggje is sua is? oh? fee sit eh, ^£ ssoi 3121 

H™iHiwi¥I™ISiH ISI II 

& 3° 6£ ¥XIS(p)0| 90-120 §E°J SX1IE ^§15SC1. 

^3* &sspi ?ia s ^s°i ^as^i* 2x1s 30121 ni^ss, 7-13% si2i 3-9% ai, 

510|gf°| Fe S Ol¥015! tfjCH^M US g^S 5HIS13, 01 5 1 Oil 2S0I S3 ¥X1S0| leg 45~55%°l 

i^™I"~lil~fIIF 



EiXI 3¥X1S JlXlb S£!2| 7-13% Si21 3~9% AI , 51 01 if °l Fe S 0I¥CH5! ^ 

NI21 0O1gf2| Fe S OI¥CH 



i'L^fisi I%ff tlo'rli 1 3l »tfof4t Srik, 01 !/ 1 ^ 

CI. 

sei, as.i m^soi g^(MPP)a spiaib as, 01 mpp gg^oi gfsei ^ni4 ^sa 31x101, soi £ 

6101 S^r Sil 301 gOIIAH J1S ^3 teS ^51^ ggAIOIIE ^XIS^ D\S § FH51^ 

oil ah 5]=g§^soi ?4=s as oi aib bi, g gi§2i ^xis 3oioii oi eh ei gmm ¥01SPI 

?IS0|D1, 31^01 DH ° i 
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OlOiAH, SW§aj BS(Strain)* X1P1BPI ?|5H §13 301M 700~800°C2| gEOIIAH 1 AIZ1 §E S 
4=5 SIS g?PI0||AH axH£|« ^lAIShOI 301M 15E1P. 

any g£][ 70o~8oo°cs sgsife a° 700^ hp &5iei xipip oh^p eh^oioi, soo 
°c hp s^goi npjigoi gfsei n^m 4= spi ih^oip. 

axlEIS 30 fe 4=^01 P £PI (External Atmosphere) P 301 £&5UI SS^^ 301 2 

0i S£|0||5E||SP 0|| = A| 4=X|S 3gxH£|tf 4= 2i°P , 01 SAM 15 ggi fS&P. 
0|SK»|AHb aA|0||2| 3g§K)j m gjgsf AfAIIS^I aSE!Q. 

§A|0|| 1 

Si: 9.5%, Al: 3.0%, &¥ Fe S 0I¥P5! £UP5S 3^8 4^A1S°S -100 mesh 3PS ga 
1561 ¥0ll, Fe:55% 21 Ni:45%S =! S^aS S5gA1S°S 155101 -200 mesh 3P2| gas 15 
PP S§ifb|S 2 10)1 PPkH P £11*0 1 PP 10%, 20%, 30%, 40%, 50% SEI^I ^a^oHl §S&P. 

oich ah , stunpp°s i°i3ii ^aibip, as §#i» spipp 213 27™, ma 14.7™, ^oi 
11.2™°! mm som sismi, 700~80o°coiiah li^^i s^si s ^ ^pppoiiah 1 ai =°i a 

xHPSISP. 

sawfe *ueh5seis ai§pp aifa 3oi« i5ei oiioip. 

155! EXrS 30|2| ¥PS, Q, gj 3P£<y, 5|#gg^SS = SPP 3 M2\m S 1 Oil PPLHSiP. 

ngmg°\ gp^. an£|si 30121 heoii ohi=ai=4=xis leisus siai&? ohusj §ajo S 35£ | ^ 

5161 P1S01I SI LCR Oil Pil Algpp °JSi@5(L: uH)» *SSr¥ SIS SOKToroidal Core)2| 
L= (0.431 MNAX10 2 " 2 )/! ( uH) 

oil ppp *=j.\m(u)m ¥P3, oats =ssip. *§52g ^ni4= 100kHz, 3^5121 w, ssiai 

PH as & EH (I dc = 0 A)CHI AH *S&P. 

ib, si#a#?» asiAPiDi ¥»sp esi« *§sip ™^^%mgs saip^qi, 01 eh ^§52g 1 

kHz, 3 H 51 21 1 V, *SP2HtE(H 0C )=20 0e(H = 0.4 jlN I / I 4^01IAH 51^31151)01 P. 

3P£<yg B-H g^PI(Analyser)0IIA1 *§S1P, 1x1, 2x1 21518 10SIS1P 4^P4= 50kHz, P4=°JE 1000G 

Oil ah *§psp. 

SF_61 HOIIAH Sfe «H5M 3^, HFfe Ni-Fe ffl3(Hlgh Flux al loy)S PPtlP. 



Al a 1 




P3@5(L) 
(UH) 


Q 


3P£^ 
(mW/crrf) 


(%u ) 


mm 




204 


30.1 


410 


70.0 


^31 1 


S+10%HF 


204 


30 


408 


72.1 


2 


S+20%HF 


204 


30 


407 


74.2 


PHI 3 


S+30%HF 


204 


30 


405 


76.3 


PHI 4 


S+40%HF 


204 


30 


403 


78.4 


aHl 5 


S+50%HF 


204 


30 


400 


81.5 



S 1 S¥E1 a 4- &fe U121S0I igl 52| g?b ^IWga^SOl SBH1P bl3A| 70%0||AH 81.5%PP 

til, Ni-Fe S3 sap spi^oii pp g&aoi" ?4=& ^iwe§^ss ?pi^ eixis sp« « 
a 4- aiP. 

u js, ejsj@^(DP, o, soi^^es aspi S2hs ?4=& sa3ag2i eixis 2011 isg 4= 

2ife 30IP. 
^AIOII 2 

iiE, Si: 7.0%, Al: 9.0%, 51 ¥ Fe S 0I¥0H5! 4UP5M S^S 4-gA|gj Sfe ?|^gAia°S -100 
mesh 3?|°| gas HI5B *oj| f ptPIXIS ^^Alg lb ^1^gA1S°S HUE Mo: 2%, Ni: 80%, 51 
¥ Feel ^a(MPP)S X1I5SI0H -200 mesh 33121 gas E.1S0H. gggbIS a 2011 PPtH P2|i^0| ^ 
21 10%, 20%, 30%, 40%, 50% £!!EH^S gaoil SSS101 ^g-mg j||5«, S&AHP°1°S 

pmoii, as @sn i^isioi ai oil i2i =a& sa°s as, axi£|g|oi sow mssiaa. 
3?, ai oil 1 oiiah2| =ae.i isog oish@^2i, q si soi ^^mmm&m -ssioh 3 aai 

• S 2 Oil PPLH21P. 

mzuw^ ^eh5s&.i* Aigsioi eixia 3P» nisei oiioip. 

oifei2i aais¥Ei a 4- &fe bi2i aoi, Ayp^seios isa sbhxhoii pi sh mpp gas ^eh^soii 

50SS% a§XH102| 3° 5]=g§^AHO| 70.5%0IIAH 81.3%J1XI S^S bl, MPP^a2| 131^011 p 

P SfeiPQH ¥4=61 ^IHii^I 31X|fe 2X1S 301M gjS 4= SiP. 
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[B2] 



Al el XH 


5 S 
(SsW) 


¥XIh 
(u) 


Q 


30|t<y 
( mW/cnf ) 


(%u) 


?t£HXH 




185 


38 


375 


70.5 


g^XH 6 


S+10%MPP 


189 




348 


73.2 


g^XH 7 


S+20%MPP 


197 


33 


313 


74.4 


g^XH 8 


S+30%MPP 






301 


76.2 


g,^XH 9 


S+40%MPP 


198 


32 


283 


78.5 


^HXH 10 


S+50%MPP 


198 


30 


273 


81.3 



mm, #IISO| 185 u CHI AH 198m ^Hl SJ\n\H, 301^5 375mW/cnf 0)| AH 273nW/crfog g^g^ jog 
SOI, tfjGH^M g^0|| MPP gim StfSfOI 2XIS 30|« #X1S 30|£<y, 

oi sasgjg sow xii^tt 4= 2i.es & 4 sjxl 

^A|0j| 3 

^ ^AlOjlb 3X|£ 30|g ^B^bi/°l 5Si tflCI^M 3^21 Ni-Fe S3 *! MPPS ¥£Et o)| S> 
Si: 13.0%, Al: 5.5%, £1¥ Fe S 0|#Oi£! *HQH4^ 3^8 4=bAie 5b 3>l^£Aie°S -100 
mesh ggirS X1I5S1 so^ ofJPHIS 4bAie lb 3>|^£Aie°S fflil Fe:45% Si Ni:55%S 

=! SSbg^l, Mo:2%, N i : 80% , EO\g°i FeS bgMMPP)8 SISOH, iyLH^ ggJ:0)| S 3011 14 Eft! 
blSH^OI ^ 10%, 15%, 25%S S^1§101 ^ifbifS HI5¥, g^EIS°S =! eiU1IE|°1°S §°j3g 

sioi ^&b&ia xiisem. qmoii, ^sbg/ou 0.5 gif%°i as g»m» api&¥ ^ai^s nasi 
sioi tis 3oi« £«§mi, 700~80o°coiiah uizt §e.t iiHEi§ioi eixis 3oi» issfap. 

Al Oil 1 0IIAH2I =gJ& gfaog ojag>,2f, Q ft! ^0^ £<y , ^§§101 3 10|« S 3 

Oil UEHHSm. 



Al S III 


5 S 
(Slf%) 


ojgHg^( L ) 
(pH) 


Q 


30|±^ 
(mW/cnf) 


(%u i) 


S £H XH 




204 


30 


410 


70.0 


WHXH 11 


S+10HF+1QMPP 


204 


33 


364 


74.0 


WBIH 12 


S+15HF+15MPP 


204 


35 


34 1 


78.0 


^ ^ X|| 1 3 


S+25HF+25MPP 


204 


40 


295 


84.0 



H 3°S¥E1 a 4 Slfe b|2Hf0|, HF £1 MPP» £!CH^M0|| MJ\m & 6!A|0||°J S|f?§il^g0l 
70%O||AH 84%S B}|| tf&£|3, aOte^E 410 mW/cirfOIIAH 295 mW/cnf £ «P|3|°S JH£!i!8 S0|3 SiCH 
AH DH^ ^4=S S33°J§ 2XI& 30|» 15ft 4 2JXI. 



JO 1 

oi& as& tii£i ^oi, e g/ss e§H xii5@ e»s aoib ssai eg 3^°i 4£ eaoii °ish a 

a ^ o,^ sg o| ^g S o|§A|iJ ^ a°DI, b»X|l°l S±S 301LH &J S^Ji 

1012 A||E|°1 §eiS°| a^shShCM ^4=5^1 5Dg°SMI 4?|§ 25! 53SXI 

(SMPS)§ 1153 301011 S 4=301 012 #011 AH DH ° UEItHQ. 

(ST) ®=?2i S9I 

1 

sif%S,7~13% Si2| 3-9% Al, &Olgf°l Fe S 0I¥013 3¥X1g°l ^DH4^ b&lS bb|§|3, 01 

?ioii ££oi ma #xisoi 45-55%g nui &oiir°i Fe s oi^ont! sei m&isoi b 

& h (MPP) SOU AH 1S Olfem SsgfbIS 1-50% mi\ S&§ICN ^S3^^il X||5§|D1, 0|0H AH ^OIS! ^ 
SS^rb&ia SSAHE|°1°S §2 31161 D1, @»X||» §^|6|01 §S* 301S SS6I01, 30|« 
SHE|6fe 3S ^S2S 61b 5]#g§^S0l ^SS^it 0»S 30|°l sisaB. 

2 

XII 1 SOU &10HAH, ^SS^rb^OI, Ni:45~55Sif%2| &¥2| FeS 0l¥0H£! SSgii £UCH4^ S^tOII 

i~5oe^% ss6ioi oi^oHiib as ^s°s 6ib ^i=g§^aoi Mss^sf e»a soig 
m 5 ye. 

3 

xii isoii aioiAH, ^ss^b&ioi, sei m&isoi ^^(mpp)s ^ueh^^ 3^011 i~50gif% sseioi xn 

5£|b 3S ?§25 6fe 5i=g§^^0| ^S3^gi 30|°| XH^^e . 
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1 1 SOII &10UH, ^SS^g^OI, Ni:45~55g^%2f FeS OI¥OI£! SS^iOl S£| m^SOl 

ga, h (MPP)S £00 S^tOII ifglE 1-50% SSSK)1 OI¥OiX|b 3S ?§25 Sfe 5i=g§^^0| 
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